or. Oi] 
rancid, 
eS not 
onseed 
rall be 
f free 
2.50%. 
is not 
ur or 
» fatty 
4.00¢, 
rraded 


V Yran- 
ind /or 
1 free 
Off in 


re 75, 
ninate 


, and 


11.) 

p. 248 
ade a 
attend 
is ne- 
ilifor- 
there 
me at 
ompa- 
fornia 


ll the 
Owen 
ining 

Mrs. 
ghter 
. Sid- 
their 
ontion 
e suc- 


Licago 
arbon 
h_ his 
nerits 






















. The Technical Journal of the 
* Soap and Edible Oil Trades 


Official Organ of | 
The American Oil Chemists’ § — 


awepeocrirt 2 LAT TE ery SRE payers 


SOLVENT EXTRACTION 
Otto Wilhelm System 
SIMPLICITY—SAFETY—EFFICIENCY 


Labor and Power Costs Reduced 




















Solvent No 







of 






Loss 










Negligible 






Solvent 










Oil 










Hazard 











or 


Meal 

















Eliminated 





We prove our claims by practical 
demonstration on your own raw material 












Send for Descriplive Literature 


OIL PROCESSES, INC. 


806 Hamilton Street -:- Harrison, New Jersey 


















CENCO CHEMICAL WATER 
BATH 


Electrically Heated 


With Automatic Temperature Control 








No. 14294 


\ Valuable Addition to any Analytical, Process or 

Educational Laboratory for Practically Every Purpose 

Requiring a \Vater or Steam Bath, including [xtractions, 

Digestions, Organic Preparations, Solubility Measurements, 
Phosphate Precipitations, ete. 

I“ntire electrical svstem is contained in a removable drawer. 
Provided with inner false bottom to support flasks and 
other vessels. 

May be used as a steam bath or as a water bath set for any 
desired temperature. 


$110.00 


CaentRaAL Screntiric Company 
LABORATORY CED SUPPLIES 
Apparatus war Chemicals 
460 E.Ohio St. Chicag oO U.SA. 





















Qroa>p 
— UT ty 


\| 


Vol 


Com: 
publi 
addre 
St.,N 
OiLé 












































OILEG FAT 
INDUSTRIES 


The Official Organ of 


Tue AMERICAN O1L CHeEmIstTs’ SocIETY 





President, H. VP. TREVITHICK Vice-President, A, W. PUTLAND 
Chief Chemist, New York Produce Exchange Portsmouth Cotton Oil Refining Corp 
»” Rroadway, New York City Portsmouth, Va 


Secretary-Treasurer, J. C. P. HELM 
Helm Laborstories, 705 Tcehoupitoulas Street, New Orleans, La 





EDITORIAL ADVISORY BOARD 


A. D. Holmes The E, L, Patch Company W. D. Richardson Swift G Company 
G. S. Jamieson Bureau of Chemistry Maximilian Toch Standard Varnish W orks 


H.J. Morrison Proctor @ Gamble Company  H. P. Trevithick New York Produce Exchange 
Claude E. McLean Choctaw Cotton Oil Company David Wesson The Southern Cotton O:l Company 
A.W. Putland Portsmouth Cotton Oil Refining Corporation 


6 














VOLUME 4. AUGUST NUMBER 8 





CONTENTS 


The Advantages of Absorptive Carbons. Liquid Caustic Soda. By Robert J. Quinn 289 
By John P. Harris..... cusecesen Oe Additional A. O. C. S. Committees .. 297 
Dry-Rendering of Animal Products. What Is a Refined O11. 
By Robert P. Bennett.. a wah ice ae By Herman Aspegren reee 298 
Solvent Extraction of the Sova-Bean. Chemical Industries Exposition 304 
By Andrew K. Schwartz.... -. 284 Abstracts........ _ die ‘ 306 


Copyright, Russell Palmer, 1927 





Communications regarding manuscripts offered for lished by Russell Palmer at 220 West 42nd St., New 
publication ,advertising, and subscriptions should be York, N.Y. Subscription : $3.00 the year, domestic; 
addressed to O1. & FAr INDUSTRIES, 220W est g2nd $4.00, foreign. Entered at the Post Office, N. Y., 
St., NewYork, N.Y. Dec. 31, 1925, as second class matter under act of 


Oi. & Fat INvustrRigs is a monthly journal pub March 3, 1879. 



















































= {The 
THE AMERICAN OIL, CHEMISTS’ SOCIETY 


The following 


OFFICIAL SUPPLIES 


authorized by the OFFICIAL METHODS, may be ob- 


tained from the Secretary-Treasurer at prices named: 





1) 


Official Standard Fuller’s Earth........... 4-lb. can. . $0.80 Pullers’ 
Official Moisture Dishes................... each.. 0.06 Fullers’ 
Standard Ammonium Sulfate (for standardizing, con- purify 
taining 25.67% NH,)............... bottle 1.00 rata 

a ne ing a 

Standard Sodium Carbonate (for standardizing, con- ge 
tainng 99.93% Na, CO,)............ bottle 1.00 ie of 

| ak 

Send orders to ae, 

J. C. P. Helm, Secretary-Treasurer as, actu 


705 Tehoupitoulas St. ses, ani 

New Orleans, La. flavor a 
parts a 
tion. Bi 
unmista 
parted t 
for wan’ 


lytic” fl 
(CASH nickel ac 




















tempera! 

paid for — 

: . saturate 
Certain Back Numbers |! pyjjors’ 
certain 


OIL & FAT INDUSTRIES |} cause ox 


. bine wit 
will buy for cash 





an bleachins 
a limited number 

, . Many 

of copies of the Jan., than F 

1926, Jan. and May, used. mo 

Lace 1927. issues like cata 

° ° for a | 

Get Business by Mail 7 co 

60 pages of vital business facts and Address these ) 
figures. Who, where and how many ae mentione 
8,000 lines of business covered. Com- Editor : ne 
piled by the Largest Directory Publish- for a tin 
ers in the world, thru information ob- . _— 7A i nae 
tained by actual door-to-door canvass. OIL & I AT INDI S | RIES and acid 
your prospects are. 290 W. 12nd Street } activatio) 


Write for your FREE copy. . 
R. L. POLK & CO., Detroit, Mich. New York City 
POLK DIRECTORY BLDG. ‘ So far 


— 


an acid 1 











Branches in principal cities of U. S ‘ 
. 19 Importan 











—— /The Advantages of Purely Absorptive Carbon 
The c y i 
in Decolorizing 





Its Relation to Elimination of Emulsifying Agents 


) By JOHN P. HARRIS 


ECOLORIZING of  vege- 
table oils has long been ac- 
ecmplished by means of 
Fullers’ Earth, and for many years 
) Fullers’ Earth constituted the sole 
purifying and clarifying agent em- 
ployed, in addition to its decolor- 
izing ability. 
Most refinery operatives will tell 
| you of the “Fullers’ Earth” flavor 
which comes to oil when it has been 
treated with Fullers’ Earth. Where- 
as, actually, Fullers’ Earth posses- 
ses, and imparts to the oil, no 
flavor any more than nickel im- 
parts a flavor during hydrogena- 
tion. But, in both cases, a peculiar 
unmistakable odor and flavor is im- 
= | parted to the oil. This I shall call, 
for want of a better name, a “cata- 
lytic” flavor, because, just as the John P. Herrie 
nickel acts as a catalyst at certain 
temperatures to cause hydrogen to most oils and fats he is ready to 
combine with the oil to convert un-_ risk a little oxidation in order to 
saturated fatty acids, so, I believe, achieve a very light product, since 
ers Fullers’ Earth acts as a catalyst, at as yet no complete bleaching agent 
certain definite temperatures, to for cottonseed oil has been com- 
IES cause oxygen from the air to com- mercially prepared which does not 
bine with oils or fats, whereby a_ tend to oxidize the oil. 
bleaching and whitening occurs. Every intelligent refiner knows 
Many decolorizing agents other and deprecates this tendency to- 
than Fullers’ Earth have been ward oxidation thus induced, be- 
used, most of them depending on a cause he realizes that oxidation 
like catalytically induced oxidation, predisposes an oil to rancidity. I 
for a bleaching action. Among _ do not mean that bleaching makes 
these bleaching agents may be an oil rancid, nor that the absorp- 
mentioned acid treated clays, which tion of a small amount of oxygen 
for a time proved rather popular; makes an oil rancid, but I do mean 
[ES and acid treated carbons, where that a virgin oil, totally without 
} activation is induced by means of oxygen, may absorb a considerable 
| an acid treatment. amount of oxygen while still re 
_- So far, a light color is of such maining sweet to taste and smell, 
importance to the refiner that on but that there is 2 point of satura- 
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tion, when an of oxygen 
generates rancidity; first, perhaps, 
marked by a flat or stale flavor; 
then becoming positive, acrid ran- 
cidity. Elimination of this initial 
oxidation, no matter how slight, 
would, thus, increase the keeping 
quality of the oil just that much. 


excess 


sweeter, as well as whiter, for hay. 
ing been treated with it. 

So the wise refiner of cottonseed 
oil minimizes his chances of oxida. | 
tion as completely as possible, by 
using this carbon, and it is note. 
worthy that this carbon, when used 
supplementarily to other bleaching 
agents, actually seems to largely '¢ 





A Purely Absorptive, Non- away with the “catalytic” flavor 
Catalytic Carbon produced by the other bleaching 
, j ne 
= ‘ agents. in t 
While, as stated above, there is and ol 
no complete bleaching agent for A Complete Decolorant for Some | Chemic 
cottonseed oil, which possesses Oils 
markedly strong decolorizing abil- - , ese 
With some oils, such as coconut, al 


ity without a catalytic reaction, 
there is a non-acid, vegetable, ac- 
tivated decolorizing carbon, which 


produces decolorization by pure ab- for decolorizing, leaving the oil 
sorption. This carbon possesses free from oxidation and absolutely 
such a remarkably strong affinity clean and pure. ; 

for resins, albuminoids, phos- It may be contended from this 


phatides, mucilaginous matter, as 
well as natural pigmentation, that 
it cleans, purifies and decolorizes 
(being especially valuable for the 
removal of red color), merely by 


: - . as well as 2¢ ‘ize . 
straight absorption, and it does - well " = ize and de 
° e ° . oaorize. as 2e ‘e 4 | 
this without exerting any catalytic O@0F!%€- 4t has been reported by 
many users that such a_ carbon 


action whatever upon the oil. 

It is interesting to observe that 
temperature has little effect upon 
the decolorizing properties of this 
form of carbon. Catalytic combi- 
nation occurs between oil and most 


corn and peanut, this carbon, in a 
very small amount, suffices entirely | 


that the sheer power of absorption 
which distinguishes this class of 
carbon from all others, comes close 
to making it a 100% refining agent, 
That is, it tends even to neutralize, 











actually absorbs some of the free 
fatty acids as well as the other im- | 
purities from the oil, whereas 
treatment with other decolorizing 
azents invariably tends to increase 
the free fatty acid content. 











bleaching agents at temperatures 

around 180° F., and treatment 

with such agents at temperatures Preparation of Smalley 

substantially lower than this would F lati 7 | a 

be valueless, yet such substantially oundation Samples 

lower temperatures produce equally 1 HOMAS C. LAW, Atlanta, stances 

good results with this pure form Georgia, has very kindly | drogen 

of carbon, proving that its de- consented to prepare the 

colorizing properties do not come, samples for this year’s Smalley . 

even in part, from catalytic action. Foundation Co-operative Check-| | F ats 

Further proof comes from the ut- meal Analyses of the Americat freshly 

ter lack of the “catalytic” flavor Oil Chemists’ Society. This work| ™ flav 

described above, in fact, this car- calls for considerable sacrifice on} ‘ee 1 

bon actually does a noticeable job Mr. Law’s part and his agreement except 

of deodorizing within certain lim- to undertake the work has earned tain be 

its, leaving the oil purer and_ him the gratitude of the Society. and sv 
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is note. 
hen used 
leaching : ; 
oer ‘| NIMAL fats as they occur 
pm rhe in the adipose tissues of the 
avor —_— ° 
; iving animal are composed 
leaching E I 


in the main of stearin, palmitin 
a olein in varying proportions. 
fats 


or Some| Chemically are neutral sub- 


coconut, 


Dry-Rendering of Animal Products 


A description of the new process used in 


the production of edible and inedible fats. 


By ROBERT P. BENNETT 


If we could these fats 
so as to preserve their natural fine 
qualities intact, we would confer 
an inestimable boon upon mankind. 
We are always striving toward this 
but never quite attaining it. 


process 
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Atlanta, stances composed of carbon, hy- 
kindly | drogen and oxygen. 
ire the 
Smalley 
Check- 
nerican 
's work | 2 
fice on} free fatty acid. 
except for the straw color of cer- 


Edible Fats 
Fats, as they are taken from the 
freshly killed animal are neutral 
in flavor, odorless and contain no 
They are white 


‘eement | © 
earned| tain beef fats, and are wholesome 
ciety, | and sweet. 
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As these fats occur in the animal 
tissues they are closely associated 
with the proteins or essential con- 
stituents of all living cells so that 
to recover them it is necessary to 
separate them from these proteins 
and other substances. Since these 
proteins are of great food value 
it is equally necessary to recover 
them in as pure and wholesome 
condition, as possible. 








Therefore, a process of separa- 
tion with preservation is indicated 
and one such process is rendering 
—or the application of sufficient 
heat to effect such separation. 

Unfortunately, the moment that 
life is extinct in the animal, bac- 
terial action begins, which imme- 
diately operates on the fats to sepa- 
rate the glycerine from the fatty 
acids and produce free fatty acids. 
Free fatty acids never remain con- 


stant. They are perpetually in- 
creasing. When in the rendering 
process heat is applied, partic- 


ularly in the presence of mois- 
ture, the free fatty acid content in- 
creases rapidly. 

Again, the fat structure is deli- 
sate and easily broken down and 
when fats are rendered at high 
temperatures in the presence of 
water a chemical process of de- 
composition sets in known as hy- 
drolysis. 

Thus fats rendered by live steam 
introduced into them detzriovate 
to such an extent that perfectly 
neutral fats fresh from the killing 
floor will develop from '% to 114% 
of free fatty acid during the proc- 
ess of cooking by such a method. 

Furthermore, fats have a great 
affinity for oxygen at high tempera- 
tures and oxidation is a forerun- 
ner of rancidity. The keeping 
qualities of fats, the flavor and the 
color are directly dependent upon 
the degree of oxidation. 

When therefore, we are dealing 
with edible fats the rendering 
process employed must take into 
account all of the adverse factors 
above considered. 

If the process employed will not 
deliver products low in acid, of 
good color, taste and keeping qual- 
itie~. all within definite close limits, 
then our fresh fats have passed out 
of the edible class into the inedible. 
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Inedible Fats 


When we come to inedible fats 
we meet an entirely different gq 
of conditions. The tallow or grease 
rendered from these is largely useg 
in the soap industry and the soligs 
or proteins for stock or chicke, 
feed. 

The raw fats entering into jp. 
edible come from a great variety 
of sources; from butcher shops, 
packing houses, dead _ animals 
hotels, restaurants, etc., and sinc 
they are never strictly fresh the 
acid content will vary from 2 t 
50°. It is customary therefore 
to segregate these fats and rende 
them to a considerable extent op 
the basis of a general average acid 
content. Fresh shop fats for ex. 
ample are rendered to produce a 
high grade inedible tallow running 
4 to 5% F.F.A. Hotel grease; are 
handled separately to produce 
different grade of product of high. 
er acid content. Each grade ha 
its limits of acids, color and titre as 
related to market price; raw ma 
terials which might produce a lov 
acid tallow can easily be mishan- 
dled and produce a lower grat 
product than would be the cas 
where they properly processed. 


Process Requisites 

It is apparent therefore that 
certain general principles underlie 
any successful rendering process. 
Briefly they are as follows: 
1. The raw stock must be pro 
essed at the earliest possible 
moment after receipt of the raw 
material, to avoid any further 
increase in free fatty acid. 

2. The raw materials should be 
processed in the shortest pos 
sible time—for prolonged ex- 
posure to heat, particularly in 
the presence of moisture, in- 
creases the fatty acid content. 





In 
adval 
empl 
tem 
older 
years 
syste 

In 
casse 
loade 
or r 
unde 
intro 
rial 

Th 
sett] 
in th 
the t 
low | 
wate 
tank 

Tl 
drav 
as | 
next 
such 
in tl 

Tl 
the 
pres 
pres 
eted 

T 
to 6 
sus} 
uur 
eith 
roll 
mix 
and 

















3 The raw materials should be the tankage drier above mentioned. 
ible fats rendered at as low a tempera- The cycle of this process was from 
Ferent a ture as” possible to avoid in- 16 to 24 hours. In other words, 
- pat. crease in F.F.A., to prevent cooking with live steam added wa- 
“gely “a oxidation and to keep the oils ter to the material and the rest of 
the solid from discoloration. the process was devoted to getting 
r chicker 4, The raw materials should be that water out again. Diagram 1 
. rendered without admission of below shows the products of this 
- into in air. system and diagram II the equip- 
Ae ; : ment required. 
it variety Direct Steam Rendering 
er Shops, : E 
animals In order to appreciate the great — 
and sinc: advance in rendering processes ex- oa} 
Fresh the emplified by the dry-rendering sys- 
rom 2 | tem we must describe briefly the sities ; 
herefore older system in use for so many lagram 
d rende| years known as the direct steam a oe ee 
xtent o| s¥stem. ; C he eg ing, wi re 
ans - In this system fat, bones, car- — teat ae — 
; for ex.| casses or other raw materials were ws ” > teil oe 7 i. es fr noma 
roduce 4 loaded into a vertical steel digester ony nao — Ing a muItIplicity 
running} rendering tank and live7/steam “9 equipment. 
ace} are under 30 to 70 Ibs. pressure was aed 
oduce 4 introduced directly into the mate- ‘on 
of high- rial for from six to ten hours. [Gat x ta sner] 
rade has Then the content was allowed to ter 
1 titre settle for an hour, which resulted 
raw maf 2 three layers of material within 
ce a le the tank: at the top a layer of tal- 
mishes. low or grease, next a layer of tank- 
r grade water, then a layer of solids or wet 
he case tankage. ° Diagram II 
ened The tallow or grease was then 
drawn off as free from tankwater The raw materials are not proc- 
as possible. The tankwater was _ essed in the shortest possible time; 
re that] 2Cxt run to vats for skimming they are not rendered at the low- 
ee such grease aS was not drawn off est temperatures possible. They 
process a — naan. ia , are rendered in the presence of 
aa aoe ogy in t “ bottom of moisture and under conditions fav- 
| the tank was then dropped out, orable to oxidation. The value of 
ye proc; pressed in a hydraulic tankage the resultant products does not 
possible} press and dried in a steam jack- equal the value of the products of 
the ravj_ eted or direct heat dryer. the dry-rendering system, but 
further The tankwater, containing from 4 the cost of production is greatly in 
acid. to 6% protein solids in solution and excess of the costs under the dry- 
ould be} suspension was evaporated in vac- yendering system. 
st pos- uum pans to about 26°Bée and ne ; : 
red ex-} either dried on a steam heated stick The Dry-Rendering System 
arly in roll into concentrated tankage or In this system cooking is carried 
ire, in- mixed with the pressed tankage on in steam jacketed melters and 
-ontent. and the two dried out together in no live steam comes in direct con- 
277 














tact with the material. The result- 
ant products and the main items 
of equipment necessary* to produce 
them are shown belew in Diagrams 
III and IV respectively. 


Preparation of Raw Materials 


When entrails, pecks, paunches, 
etc., are to be rendered it is fir:t 


[Taliow, Grease, Lard 


Ground Cracklings 








Diagram III 


necessary to hash and wash them in 
order that the contents, consisting 
of food in process of digestion be 
removed. 

If this is not done the tallow or 
grease extracted will have a green- 
ish tinge—be high in free fatty 
acids and M.I.U., that is, moisture, 
impurities and unsaponifiable mat- 
ter taken as a unit and will suffer 
a material reduction in market 
value. 


iz, 
a SS 
{Gat Masher « Wasner [Green Bone Mill) 


__—fwertes}- ——1 
| 

Slush Box] 

—iieiia ae agar Boaeal 


[Crack ing Miia) 





Diagram IV 


To prepare offal for the melter a 
combined hasher and washer is 
employed. This machine has a set 
of circular saw tooth disks, rotat- 
ing at different speeds. These tear 
and rend the material, automa- 
tically passing it into a rotating 
sloping perforated cylindrical met- 
al screen. As it passes through 
this screen it is sprayed with wa- 
ter from a perforated pipe, so that 
the contents of the offal are wash- 


ed through the screen perforations 
and the material to be rendered dis. 
charged in a clean condition at the 
end of the washer. 
Bones—Carcass Meat 

To prepare bones or carcass meat 
for the melter, a green bone mil] 
or hog is employed. These ma- 
chines are built in a variety of 
types and styles and most of them 
will take the raw material as rap- 
idly as it can be fed and break jt 
down into small pieces. 





Green Bone sill 


Milling of the green bones and 
carcasses is one of the most im- 
portant and necessary steps in the 
dry-melting system. We have al- 
ready stated that one of the funda- 
mentals of efficient rendering is 
rapidity of operation. If whole 
bones and large pieces of carcass 
meat were placed in tne melter, a 
great increase in time of cooking 
would result, for the reason that 
the necessary heat could not pene- 
trate such pieces rapidly and dis- 
integration would be slow, thus 
subjecting the balance of the 
charge to excessive or over-cook- 
ing with resultant detriment to 
the tallow. The cooking would be 
uneven and the extraction of the 
fats incomplete as compared with 
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extraction from ground material. 
Furthermore, large pieces of bone 
prevent satisfactory operation of 
either hydraulic press or expeller, 
with the result that the crackling 
cakes would show great irregular- 
ity in fat analysis. 
Fats 
In the dry-rendering of hog fats 
for production of lard or in han. 


Melter 


The melter is, of course, the 
heart of the dry-rendering process 
and upon its construction and 
method of operation, depend in a 
large measure the successful re- 
sults of the process. 

The accompanying cut shows the 
general construction of an_ effi- 
cient melter. 





Melter for dry-rendering 


dling shop fats for production of 
tallow the bulk of a charge to the 
melter will be fats in pieces which 
do not require cutting or disin- 
tegration as this is accomplished 
in the melter. 
cod fats, leaf lard, etc., are re- 
ceived in large pieces they should 
be cut up, but in general the bulk 
of such fats needs no pre-treat- 
ment. 


Where kidney or 


The inner shell is built in one 
piece of heavy steel and there are 
no staybolts between the shells. 

This construction insures a 
smooth polished inner shell to 
which no material can adhere and 
bake. Furthermore, the absence 
of staybolts means that no steam 
can leak into the material. 

The large vapor outlet permits 
the immediate escape of the cook- 
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ing vapors in great volume at low 
velocity—thus preventing entrain- 
ment of fats. 

Lead gaskets are employed on 
loading discharge and testing doors 
so that no air can enter the mel- 
ter, thus preventing oxidation. 

This melter will cook a charge 
of straight fat in about 45 minutes, 
and bone in 1% to 2 hours. Al- 
lowing 40 minutes for pressing a 
charge, it will be seen that the 
cycle of operation is approximately 
2 hours. 

Here we begin to appreciate the 
great difference between the di- 
rect steam and the dry-rendering 
methods. In the _ direct-steam 
method the fat was subjected to 
high temperature and moisture for 
6 to 10 hours and often longer. In 
the dry-system 45 minutes to 2 
hours. 

Temperature 


We stated that for efficient op- 
eration as low temperature as pos- 
sible should be employed. Since 
the melter is vacuum-tight it is 
obvious that a vacuum pump or 
barometric condenser can be used, 
thus making it possible to reduce 
the steam pressure in the jacket. 

In the wet or direct-steam sys- 
tem the cooking is under a pres- 
sure of from 40 lbs. to 70 lbs. or 
287 deg. to 316 deg. Fahr. 

In the dry-system 40 Ibs. to 60 
lbs. of steam is carried in the jack- 
et and so long as any appreciable 
amount of moisture remains in the 
material, i.e., the inherent mois- 
ture in the tissues—the tempera- 
ture will remain at about 212° 
Fahr. Only’ when the moisture 
has been driven off will the tem- 
perature start to rise—and when 
it does start to do so—the cook- 
ing is completed. 


Variant 


Occasionally a condition arises 


where it is inconvenient to instal] 
a bone mill or hog. In such cases 
the whole bone or large pieces of 
carcass meat may be placed in the 
melter without milling. A_shut- 
off valve is introduced into the va- 
por exhaust line and closed suf- 
ficiently to permit the vapor drivy- 
en off of the cooking material to 
build up a pressure within the tank. 
In other words a modification of 
the wet or direct steam process is 
effected and without additional 
moisture the bones and meat are 
disintegrated. This requires three 
to four hours and when completed 
and the pressure relieved, the ex- 
haust valve is opened and the real 
dry-rendering system started. Nat- 
urally the total time of processing 
is proportionately lengthened and 
the fats have of course been sub- 
jected not only to prolonged heat, 
but to intimate contact with the 
moisture and vapors emanating 
from the solids associated with 
them. 

Where this variant is employed 
the resultant cake does not lose 
sufficient of its gluey properties to 
press well in a hydraulic press and 
is better adapted to an expeller. 

A pctent has been issued along 
the lines of this method of process- 
ing but the system was well-known 
and used in the manufacture of 
meat meal and in rendering for 
years prior to the introduction of 
the real dry-rendering system. 


Draining 


When cooking has been com- 
pleted the tallow, lard or grease 
is drawn off and the solid matter 
automatically discharged into a 
false-bottom steel slush box, the 
free oil draining to the floor or 
storage-tank and the solid matter 
or unpressed crackling remaining 
in the box from which it is loaded 
into hydraulic press or expeller. 
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Hydraulic Press 


From the standpoint of yield 
rather than that of quality of tal- 
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dry-rendering system. 
On its efficiency depends in large 
measure the total yield of fats and 


Sy 


i> 
TT 
x 

. 


7} 
7 
+ 
r 


? 
4 


al sReadas 
pot fe eel 


S-4 
12-35 


fT 
TL. 


= 





r 
| 
1 


° 
° 


° 
‘ 
' 


au 
' 


re 
_ 


l 


er Perfected type of hydraulic press for use in dry-rendering systems 
1g 
> . 

od low or grease the hydraulic press 
oe is the most important unit in the 


consequently, a large share of the 
renderer’s profits. 
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The hydraulic press as used in 
dry-rendering is of the curb or 
basket type as illustrated. The 
drained crackling is loaded _in- 
to the curb in small batches and 
while it is still very hot. Only 
enough material is loaded to make 
a cake 1” to 114” in thickness when 
pressed. On top of each such batch 
a steel spacer plate is placed, an- 
other batch added, another plate 
inserted and so on until the curb 
is full. 

Hydraulic pressure is then ap- 
plied underneath the ram of the 
press by means of a steam or pow- 
er driven hydraulic pump and the 
entire platen with its load of ma- 
terial is forced upward against the 
stationary head, which fits inside 
the curb. 

As the pressure increases the 
fat is forced through narrow slots 
in the curb and runs down into the 
lip or trough of the platen and 
thence by pipe to the storage tank. 

Within limits the general prin- 
ciple of pressing is that the greater 
the pressure the higher the yield. 
Unfortunately, this principle seems 
to have been absorbed in the main 
by the large packers and renderers 
and not by the small operators. 

Good practice would show about 
10°. fat in ordinary beef crack- 
lings, a result which can be ob- 
tained with 500 ton presses of rea- 
sonable cost. In general, it would 
be fair to assume that the smaller 
renderers will show an average of 
about 15°. though some will run 
30° and above. 

The importance of a good hy- 
draulic press can be best appre- 
ciated by a study of the chart on 
next page. 

The diagram represents an aver- 
age 2500 Ib. charge of raw material 
and shows the value of: 

(1) The protein content of 312.5 
Ibs. at $.05 per Ib. or $15.63. 


(2) The total tallow content of 
1187.5 lbs. at $.08 per Ib. (no 
grease in cake) or $95.00. 
The various values of the tal- 
low lost in the cakes corre. 
sponding to grease analysis 
of cake. 

Ten percent grease in cake is 
considered good pressing practice. 
Example: 

Suppose a crackling cake ana- 
lyzes 20° grease. Then our pro- 
tein value still remains $15.63, but 
we have lost almost $11.50 worth 
of tallow (distance from horizon- 
tal line to curve) in our cake leay- 
ing us only $95.00 minus $11.50 or 
$83.50 worth of salable tallow. 

The curve does not follow the 
straight line variation because in 
addition to increased money loss 
with higher tallow percentages the 
weight of cracklings also increases 
materially. 


Products from Pressing 


In the dry-rendering system the 
tallow or grease produced is prac- 
tically moisture free—consequent- 
ly, the oils from the melters and 
the press pass to the same receiver. 

After a brief period of settling 
for precipitation of floating solid 
particles the tallow or grease is 
ready for tiercing. 

The solid particles which settle 
to the bottom of the receiving tank 
are minute pieces of protein mate- 


rial which flow from the melter 
with the oil or squeeze through 
the slatted curb of press or ex- 


pellers. 

The volume of these depends on 
the fineness of raw material grind- 
ing; the speed and construction of 
the melter agitator, the width of 
opening between the slats of press 
or expeller curb and the proper 
cooking of the raw material. 

This solid matter is removed 
from the settling tanks at intervals, 
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Graphic chart of recoverable values in dry-rendering operation 


usually every two or three days, 
and added to a partially cooked 
charge of bone or to a charge of 
fat and bone after the first run of 
oil has been drawn off. Thus this 
material reappears in the crack- 
lings and is entirely recovered. 
Summary 

In general—the dry-rendering 
process has the following marked 
advantages over the wet-rendering 
system, and for these reasons—has 
come into great popularity in a re- 
markably short space of time. 

1. The dry system is far more 
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rapid. 

2. Its products are more valu- 
able. 

3. Its products are of higher 
grade. 


It requires less labor. 
5. It requires less machinery, 
power and steam. 
6. It requires less floor space. 
7. It requires less investment. 
8. The entire process is tre- 
mendously simplified. 
It is, when properly installed 
and operated—odorless. 
10. It is clean. 
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Solvent Extraction of the Soya Bean 


Discussion of Extraction Methods with 


Detailed Description of One System 


By 


OLVENT extraction of the 

soya bean has many attrac- 

tive features, most impor- 
tant of which is the high oil yield 
obtainable by use of this method 
of extraction. 

Assuming a soya bean of 20% 
fat and 7°- moisture content, the 
press method gives a cake with 
6°. fat while the solvent method 
yields a meal of 0.5°. fat content. 
If cake and meal moisture content 
were the same at 7°, the fat yields 
per ton of clean bean would be 300 
pounds for the press and 392 
pounds for the solvent extraction, 
or 75°, and 98° extraction re- 
spectively. ~Based on 11'%c oil and 
$39.00 meal the solvent extrac- 
tion shows an increased financial 
return of $8.90 per ton of beans 
worked. In reality the solvent 
method shows a greater advantage 
than indicated because the aver- 
age soya bean has a lower oil con- 


tent than 20°-—usually around 
17%. 
The texture of the soya bean 


makes it particularly adaptable to 
solvent extraction. The bean on 
being crushed gives a somewhat 
fibrous material, which even with 
rough handling retains its original 
crushed shape and size. With 
proper rolls it may be crushed very 
fine without the production of any 
appreciable amount of fines. The 
crushed material shows no balling 
or caking action either upon ap- 
plication of slight pressure or when 
moistened with solvent. Its volu- 
metric shrinkage on extraction is 
small. In short the soya bean has 
those properties desired in a mate- 
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rial to be extracted by percolation, 

The soya bean is unusually rich 
in vegetable phosphatides and 
serves aS a raw material from 
which these substances may be re- 
covered. 


Particular Method Described 

The process described here was 
patented and developed in Ger- 
many, and has been in successful 
commercial operation there for a 
period of about ten years. It is 
based on the principle of continu- 
ous operation and counter-current 
flow and is logically divided into 
three semi-independent units: Ex- 
traction proper, dryer or solvent 
recovery from extracted meal and 
oil recovery or distillation unit. 
One plant is at present extracting 
soya beans, being operated side by 
side with Anderson Expellers, the 
cake of the latter being worked 
through the extraction process, 
forming a part of its raw material. 
Because of this, this particular 
plant offers a partial comparison 
of the pressing as against extrac- 
tion methods. 

As shown by the sketch the ex- 
tractor is essentially a large bucket 
elevator. The individual buckets, 
equipped with false bottoms, are 
filled from a hopper above the ex- 
tractor, while at the highest point 
of their flight. They descend on 
the right side, being simultaneously 
treated with oil-solvent effluent ob- 
tained from the left side of the 
extractor. On the left and ascend- 
ing side the material is treated in 
counter-current with fresh solvent. 
'The bucket, ascending past the 
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Continuous eleve 


zone of solvent application, goes 
through a draining period and upon 
again reaching its highest point 
is dumped in a hopper below, from 





itor type extractor 


where it is delivered to the drying 
apparatus. The whole is enclosed 
in an iron casing. 

The drying apparatus consists of 
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a series of specially designed, jack- third and valuable product, “Vege- comy 
eted tubes, within which the meal table Phosphatides.” othe! 
is heated and steamed. After trav- O - R . certé 
eling the full length of these tubes perating Requirements and proc 
the meal is delivered through a Yields As 
lock as finished extracted meal. The following table of six months’ work 
Evaporators, fractionating col- operation, representing a run of ers, 
umns, heat exchangers, water sep- approximately 8,000 tons, illus- part 
arator, surface condensers, oil trates the quantitative operation proc 
scrubbing tower for solvent recov- of this factory: powe 
powe 
Loss on hand 
Material Cleaning Pressed Extracted by I 
Worked Beans Oil Oil plyin 
No. KG KG T KG L KG W/ teria 
1 1,008,000 7,740 08 45,050 4.5 118,960 11.8 peri¢ 
2 1,233,500 9,410 0.8 48,190 3.9 150,400 12.2 unpr 
3 1,330,100 10,360 0.8 47,340 3.6 165,450 12.4 nal 
4 1,307,200 11,490 0.9 45,090 3.5 162,170 12.4 trac 
5 1,654,900 14,780 0.9 54,580 3.3 211,600 12.8 TI 
6 1,380,600 11,330 0.8 42,935 3.1 178,320 12.9 of a 
Total 7,914,300 65,110 283,185 986,900 alcok 
Average 1,319,050 10,851 0.82 47,197 3.58 164,483 12.38 of si 
Phosphatide Extracted Finely Ground aor 
Oil Material Extracted Total tua 
Emulsion Meal Meal Yield by t 
No. KG Y// KG Te KG oY KG % The 
1 7,800 0.8 832,575 82.6 200 0.02 1,004,585 99.7 | ation 
2 8,500 0.7 950,945 77.1 56,550 4.3 1,213,585 98.2 from 
3 9,300 0.7 1,076,520 80.9 1,298,610 97.6 
4 14,130 an 1,055,725 80.8 1,277,115 97.7 
5 18,300 La 1,317,800 79.6 10,500 0.6 1,602,280 96.8 So; 
6 15,000 1.1 1,076,875 78.1 17,900 1.2 1,331,030 96.4 Fat 
Total 74,030 6,310,440 85,150 7,727,205 om 
Average 12,338 0.94 1,051,740 80.0 14,191 1.08 1,287,867 97.5 “y 
i 2) 
: 17.47 
Required Total 16.90 
Steam Required Solvent Requirements 17.30 
at 8 Atmos. Power Kw. Benzol Alcohol Mont 
No. KG KG % KG y/ 730 
1 893,400 53,068 9,500 0.95 7,195 0.71 
2 1,067,100 63,107 14,100 1.14 5,150 0.42 
3 1,359,500 69,580 14,750 1.11 4,030 0.30 and 
4 1,310,200 62,264 16,100 1.24 6,350 0.49 rectl 
5 1,317,500 67,294 19,100 1.15 8,620 0.52 show 
6 1,291,400 60,013 14,900 1.08 6,350 0.46 anal 
Total 7,239,100 375,526 88,450 87.690 ficat 
Average 1,206,515 62,554 14,741 1.12 6,281 0.47 — 
solve 
be r 
ery from vented air, etc., consti- It is apparent from the table that steal 
tute the recovery unit. The whole the solvent extraction of the soya of tk 
is combined as one closed system. bean by this precess is an exist- TI 
As a solvent a mixture of ben- ing commercial enterprise. The an e 
zol and alcohol is used. The al- table may serve as a basis for both incre 
cohol enables the recovery of a_ estimating extraction costs and for othe: 
286 








ege- 


nd 


iths’ 
1 of 
llus- 
tion 


2.9 


19.7 
8.2 
7.6 


30 
49 
52 
46 





— 











comparison with the operation of 
other existing processes providing 
certain unique features of this 
process are taken into account. 

As stated above, this process i; 
working side by side with Expell- 
ers, the cake of the latter forming 
part of its raw material. This 
procedure, aside from the extra 
power used for pressing, increases 
power consumption due to extra 
handling and milling necessitated 
by it. Then too, it results in sup- 
plying the extractor with a raw ma- 
terial of lower oil content. Ex- 
perience has shown, however, that 
unpressed beans are as easily ex- 
tracted as the pressed. 

The table is based on the use 
of a double solvent consisting of 
alcohol and benzol. The recovery 
of such a solvent entails a large 
expenditure of steam, for the ac- 
tual oil solvent, benzol, is increased 
by the quantity of alcohol used. 
The latter, after the first distilla- 
ation from oil must be separated 
from the benzol by use of water 


Actual operation has shown that 
the use of alcohol is not necessary 
to complete oil recovery, but that 
it greatly increases the yield of 
phosphatides and materially affects 
the quality of the latter. The 
phosphatide fraction consists of ap- 
proximately 15°. water, 30° oil 
and 55°. crude phosphatides. 

One month’s qualitative opera- 
tion is given in the table below. 
The averages of daily determina- 
tions have been grouped as weekly 
averages. 

Ethyl ether was used as solvent 
for the fat determinations of cake 
and meal. With this solvent ex- 
tracted meal usually shows a 0.5% 
fat content. Lower figures are 
often obtained but to consistently 
extract below 0.5% would unduly 
increase the extraction period and 
cut the capacity. 


Comparison with Pressed Oils 


For the purpose of comparison, 
representative samples of pressed 





Soya Beans Pressed Cake 


Extracted Meal Extracted Oil 


Pressed Oil 





Fat Moisture Fat Moisture Fat Moisture F.F.A. Color F.F.A. Color 
CG, co of oA a A c 4 N 
17.56 11.00 12.95 10.07 0.86 14.50 0.29 6.2 0.15 5.8 
17.47 12.10 12.50 11.23 0.48 15.30 0.28 6.2 0.11 5.8 
17.47 11.10 12.70 11.20 0.78 14.60 
16.90 10.80 12.10 10.00 0.53 13.00 
17.30 11.40 11.80 10.60 0.50 13.60 
Monthly average 
17.30 11.30 12.70 10.60 0.67 13.90 0.29 6.2 0.14 5.8 
and subsequently re-distilled and and extracted oils were carried 


rectified. Of the required steam 
shown in the table, about 52° is 
used for the distillation and recti- 
fication of the solvents. Using one 
solvent the steam consumed would 
be reduced by 50% or the total 
steam consumption reduced to 75% 
of the figure given in the table. 
The use of alcohol not only adds 
an extra alcohol loss, but tends to 
increase the benzol loss, which 
otherwise would be well under 1%. 


through the usual refining process 
with the results given in table on 
next page. 

In comparing pressed with ex- 
tracted oil it is to be noted that 
the pressed oil represents the first 
fraction of expressed oil while the 
extracted oil is a combination of 
the oi] extracted from the press 
residue and from the bean. It is 
seen, however, that the extracted 
oil is equally as good as the press- 
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Comparative Analyses and Refining Results on Pressed and Extracted 
Soya Bean Oils 


Extracted Oil Pressed Oil 


Percentage volatile matter .... 0.43 

St oo =e .73 0.30 
Color (Lovibond) ............ 35y, 16.5r, 2.5b s5y, 9.8r 
IRS. Sarin one yk od Xa ele wai 134.7 133.8 
Bees OF PeMming ......cccsccess 3.6% 3.30% 
A Senne 35y, 9.6r 35y, 7.2r 
6% Pikes Peak Bleach ....... 28y, 2.8r 22y, 2.2r 
Deodorized color ............. Ty, 0.7r Ty, 0.7r 
| te ee re Good Good 


Cold test Better than 48 hrs. 


Better than 48 hrs. 


Another sample compared as follows: 


Extracted Oil Pressed Oil 


Percentage volatile matter .... 0.13 0.08 
I, incu Ge dain Go wales 122.8 122.4 
a ks cc ah gc gam ioe ersbk rare 0.70 0.35 
ee” Re enn aaa eae 0.9262 0.9293 


Still another sample compared as follows: 
Extracted Oil Pressed Oil 


RESP E ee sry nek ge aa 35y, 11.3r 35y, 10.6r 
en Serre ae 0.70 0.35 
OS Ee err 132.6 132.2 
meossture mer cont .......sses. 0.13 0.08 
co ge” rrr 94.59 94.73 





much the same appearance as 
wheat flour. Aside from its use 
extracted as a cattle feed, for which it is 
highly valued, it is regularly used 


ed for both technical and edible 
purposes. 

Typical analyses of 
meals are as follows: 








Moisture Fat Protein Fibre Ash in Germany for human a 
8.60 0.90 47.40 3.53 tion, as such, and incorporated with 
11.90 0.80 48.30 5.00 5.10 such materials as cake chocolate, 
13.50 0.40 47.20 4.70 5.40 soup cubes, wheat flour for bread 
15.53 0.48 48.45 5.00 5.40 making, etc. In Europe this meal 
Extracted meal is solvent free. commands a premium over pressed 


It is from white to light straw in 
color and when finally milled has 


soya meals, although this is con- 
trary to American preference. 








OIL & FAT INDUSTRIES 


at the Chemical Exposition 


York, Sept. 26 to Oct. 1, inclusive, 
are invited to make their headquar- 
ters at our booth, Number 525, or 
LL readers and other friends’ at our office at 220 West 42d St. 
of O1L & FAT INDUSTRIES The Chemical Industries Exposi- 
who intend to visit the tion this year will be bigger and 
Eleventh Exposition of Chemical better than ever and we hope all 
Industries, which will be held at our readers will attend. Don’t for- 
the Grand Central Palace, New get the number of our booth, 525. 
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Liquid Caustic Soda 


A Discussion of Advantages of Handling 
This Essential Chemical in Liquid Form 


By ROBERT J. QUINN 


URING the past half-dozen 

years a change of eco- 

nomic importance has been 
taking place in the method of dis- 
tributing caustic soda to large in- 
dustrial consumers. Many thou- 
sands of tons formerly shipped in 
solid form in drums are now being 
delivered to the users in tank cars 
in the form of a solution contain- 
ing about equal parts of water and 
caustic soda. Although the ton- 
nage shipped in this liquid form is 
increasing rapidly every year, it 
still represents only a part of the 
total consumption of those users of 
caustic soda who can be served 
economically in this manner. 

The purpose of this article is 
two-fold :—first, to present to those 
interested in a _ possible change 
from solid to liquid caustic, facts 
which will enable them to judge 
the benefits of such a change in 
their own plants; and second, to 
place in the hands of those now 
using liquid caustic, some useful 
data on approved methods for its 
transfer, handling and storage, to- 
gether with some notes on the di- 
lution, testing and properties of 
caustic liquors. This material] has 
been selected for its practical value 
to the plant executive and operat- 
ing staff and is based upon the 
wide experience of chemists and en- 
gineers and upon information from 
authoritative reference sources. 

Why Liquid Caustic Soda? 

A brief review of the operations 


in the manufacture and handling 
of caustic soda, both in solid and 





Robert J. Quinn 


in liquid form, will make it clear 
that the increasing use of liquid 
caustic is a sound ecdnomic devel- 
opment. In the manufacturing pro- 
cess caustic soda is first obtained 
in the form of a water solution 
containing from 10% to 25% of 
sodium hydroxide. To _ produce 
solid caustic, it is necessary to 
drive off al! the water in this solu- 
tion by evaporation processes which 
consume a large amount of fuel. 
Drums must then be provided for 
the fused caustic and labor expend- 
ed in filling, handling and loading 
these containers for shipment. At 
the consumer’s plant these opera- 
tions are reversed, the solid caustic 
being made once more into a water 
solution with the attendant cost of 
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unloading, handling and cutting 
open many drums, dissolving the 
caustic and disposing of the worth- 
less empty drums. 

In the case of liquid caustic soda 
the evaporation process {s carried 
only to the point where the orig- 
inal dilute solution has been “boil- 
ed down” to a concentration of ap- 
proximately 50° by weight of 
caustic soda. In this form it is 
shipped to the consumer in tank 
cars and handled mechanically by 
means of suitable piping connected 
to the car. In the consumer’s plant 
the 50°. caustic liquor is readily 
diluted to the desired concentration. 

In furnishing liquid caustic the 
manufacturer’s processing and han- 
dling costs are reduced to a min- 


imum, permitting him to offer 
caustic in this form at a lower 
price. The user thus has the ad- 


vantage of a substantial reduction 
in price over caustic soda in solid 
form, as well as the economy and 
convenience of handling his caus- 
tic entirely by mechanical means. 


Who Can Use Liquid Caustic? 


Whether or not a plant may prof- 
itably use liquid caustic soda is de- 
termined by the following factors: 
—(1) delivered cost on solid and 
on liquid, (2) yearly consumption, 


and (3) cost of handling solid 
caustic. 
In discussing delivered costs, 


there are several facts to be kept 
in mind regarding solid and liquid 
caustic soda. First, as to works 
prices, there is usually a price dif- 
ferential of 35 cents per 100 pounds 
in favor of caustic soda in liquid 
form. Second, the freight rate be- 
tween two given points on solid 
caustic does not always apply on 
liquid caustic as well; in some ter- 
ritories both rates are the same 
and in others a lower rate applies 
on liquid caustic, with a varying 


differential between the two rate; 
at different points. Third, in trans. 
porting every 100 pounds of caustic 
soda in the form of 50% liquo:, 
100 pounds of water are also ear. 
ried. In other words, for every 
100 pounds of caustic soda received 
in the form of 50% solution, the 
consumer pays freight charges op 
200 pounds of material. 

Some examples of delivered costs, 
will serve to make this clear: 
CASE A—Rate on solid caustic 19¢: 
on liquid 19¢ 

Solid Liquid 
Price per 100 lbs. f.o.b. 


Se eee $3.00 $2.65 
Freight per 100 lbs. 

caustic soda......... 19 19 
Freight per 100 Ibs. 

IE Sica orth aves ied Gp ova ta .00 19 


Delivered cost per 100 

DR an ekndatneknea $3.19 $3.03 
Differential in favor of liquid caus- 
tic—l16c per 100 lbs. 


CASE B—Rate on solid caustic 
38%ec; on liquid 25c 
Solid Liquid 
Price per 100 lbs. f.o.b. 
RS isi hip aia dea $3.00 $2.65 
Freight per 100 Ibs. 
caustic soda......... 085 25 
Freight per 100 Ibs. 
SE wierd mee woes .00 25 


Delivered cost per 100 

eee rer: a F 
Differential in favor of liquid caus- 
tic—23%c per 100 Ibs. 


CASE C—Rate on solid caustic 
451'4c; on liquid 45'%c 
Solid Liquid 
Price per 100 lbs. f.o.b. 
MEI Sides ie waa ae $3.00 $2.65 
Freight per 100 Ibs. 
caustic soda......... 455 .455 
Freight per 100 Ibs. 
MEE 2ces0s40 0250 45 00 .455 


Delivered cost per 100 

Ree ere $3.455 $3.560 
Differential against liquid caustic 
—10'%c per 100 lbs. 
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It will be noted from these ex- 
amples that the freight rates on 
both solid and liquid caustic must 
be known in order to work out a 
comparison of the delivered costs 
in these two forms. 

An item in the delivered cost of 
the solid material, not included in 
the preceding examples, is that of 
freight on the tare weight of solid 
eaustic drums. This amount is 
small, but should not be overlooked. 
It will vary according to the solid 
freight rate from a little more than 
half a cent per 100 pounds in Case 
A to one and one-third cents per 
100 pounds in Case C. 

In general, provided the delivered 
cost is favorable, a consumer pur- 
chasing solid caustic, in carload 
lots, may profitably take deliveries 
of 50°, caustic liquor, in tank cars. 
An 8,000-gallon tank car of 50% 
caustic liquor contains approxi- 
mately 25 tons of caustic soda in 
solution, or the equivalent of a 
minimum carload of solid caustic 
in standard 700-lb. drums. On this 
basis a buyer of several carloads of 
solid caustic per year may be con- 
sidered a potential user of 50% 
liquid caustic. 

It will be obvious that the con- 
sumer of liquid caustic soda must 
have access to railroad siding fa- 
cilities for the unloading of tank 
cars. A siding at some distance 
from the plant may be conveniently 
used, however, since the liquor is 
transferred from the car into stor- 
age by means of piping. The cost 
of installing transfer equipment 
may be offset in a short time by 
the economy of mechanical han- 
dling in place of trucking and man- 
ual handling of solid caustic. 

Handling solid caustic soda, in- 
cluding unloading and breaking 
open the containers, dissolving the 
caustic and disposing of the worth- 
less empty drums, costs approxi- 


mately 12 cents per 100 pounds in 
the average plant. This figure is 
based on conservative estimates 
and will vary only in accordance 
with handling methods and local 
wage-scales on labor. Handling is 
a very small item with caustic 
liquor; the change from solid caus- 
tic will therefore effect a saving in 
handling cost of around 10 cents 
per 100 pounds. This is in addi- 
tion to any saving that may be ob- 
tained in delivered cost. 

Even where no money saving 
can be shown for liquid caustic 
through a consideration of deliv- 
ered costs and handling costs, the 
greater convenience of using caus- 
tic soda in liquid form makes it 
attractive to large consumers. The 
great increase in shipments of liq- 
uid caustic soda within the past 
few years indicates that growing 
numbers of progressive consum- 
ers are recognizing the economy 
and convenience of this commod- 
ity. Consumers served in this man- 
ner represent all the principal in- 
dustries using caustic soda—soap 
makers, petroleum and vegetable 
oil refiners, paper mills, manufac- 
tures of chemicals, rayon and liq- 
uid bleach, textile bleachers and 
mercerizers. 

Purity of Liquid Caustic 

In addition to the advantages it 
frequently offers from a cost stand- 
point, caustic soda in liquid form is 
ordinarily a purer product than the 
solid material in drums. 

At Niagara Falls one large elec- 
trolytic plant produces an extreme- 
ly pure liquid caustic which is 
known as “cell liquor” because ob- 
tained directly from the electroly- 
tic cells without evaporation or 
processing of any kind. This so- 
called cell liquor is discharged from 
the cells at a concentration of from 
25% to 30° by weight of caustic 
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soda. Although this solution has 
a limited radius of distribution due 
to the greater amount of water 
that must be transported, it offers a 
highly desirable form in which to 
handle the commodity on account 
of the very high purity of the caus- 
tic it contains and because of the 
low freezing-point of the liquor. 
It is an interesting fact also that 
this product is the only caustic liq- 
uor that can be shipped as orig- 
inally produced without subsequent 
processing. Liquors from some 
types of electrolytic cells are so 


low in concentration of caustic and 
usually contain such large amounts 
of salt in solution that they can. 
not be shipped as originally pro- 
duced. The original liquor obtained 
from the ammonia-soda process 
is also too low in concentration of 
caustic to permit its economical 
distribution. 

The following are typical analy- 
ses of the several concentrations of 
liquid caustic soda as shipped from 
the two different plants of one pro- 
ducing company, one of the coun- 
try’s largest shippers of caustic. 








Electrolytic Caustic Liquor Soda Process 

Percentage Content of: Cell Liquor Concentrated Caustic Liquor 
Sodium Hydroxide............. 27.5 49.8 50.07 
Sodium Carbonate ............ 0.10 0.25 0.35 
Sodium Chloride ..............- 0.05 0.10 0.29 
omens BRAS «wwe ccccscces 0.008 0.016 0.21 
Sodium Sulphide .............. (None) (None) (None) 
tie eh ened wean tao 0.005 0.007 0.14 
Iron Oxide & Alumina......... 0.002 0.008 0.034 
PPT err eee 0.003 0.005 0.005 
Magnesium Oxide ............. 0.001 0.002 0.007 

The figures in the first column the latest type, conforming to 


represent an average analysis of 
cell liquor. In the second column 
is shown an analysis of the 50% 
caustic solution obtained through 
partial evaporation of this cell 
liquor. It is of interest to note 
the low salt content of these liquors. 
In both the cell liquor and the con- 
centrated solution, the sodium hy- 
droxide content of the caustic soda 
is in excess of 99%. The figures 
in the third column represent an 
average analysis of the liquid caus- 
tic produced by the ammonia-soda 
process. 
Tank Car Equipment 

Liquid Caustic Soda is shipped 
in tank cars of 8,000 gallons ca- 
pacity (equivalent to approxi- 
mately 100,000 pounds of 50% caus- 
tic liquor). This equipment is of 


A.R.A. Specifications for Class III 
Tank Car and to I.C.C. Specifica- 
tion No. 103. 

All tank cars for caustic liquor 
should be equipped with steam 
heating coils, for use during the 
winter months, and with an auxil- 
iary bottom outlet valve. Steam 
heating coils should be of 2-in. 
extra-heavy steel pipe, with 2-in. 
connections, and all joints welded 
throughout to prevent’ leakage 
sometimes experienced with thread- 
ed joints. 

The auxiliary bottom outlet valve 
mentioned above was adopted sev- 
eral years ago by a large shipper as 
a protective measure for users of 
caustic liquor. It had been found 
next to impossible to maintain the 
regulation Tank Car Bottom Out- 
let Valves tight against leakage be- 
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Approved Methods for Unloading Liquid Caustic Soda 
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Typical Layout for Unloading Liquid Caustic by Pump and by Air Pressure 
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Longitudinal Section Through Dome and Bottom of Car 


«¢ Induxated by Dotted Lines, Marked “P~ and ~X 


Instructions for Unloading 
By Pump 
1-Attach two-inch pipe at valve (D) by means of 
flanged connections 
2-Remove plug (A) for release of internal pressure 
3-Remove dome cover (B) 
4-Open valve (C) (Inside dome). _ 
5-Open valve (D) and start transfer pump 


By Compressed. Air 


1-Attach two-inch pipe at valve (D) by means of 
flanged connections. 
2-Remove plug (A) and connect compressed air line 
(P) at this point. 
3-Remove dome cover (B). 
4~Open valve (C) (Inside dome) 
5-Replace dome cover (B) (Tight gasket) 
6-Apply air pressure (not to exceed 30 lbs. per sq. inch). 
Nore: Lead disc (E) in vent (F) ruptures at 30 Ibs. per sq. inch air 
pressure. This is sufficient to lift SC“ caustic liquor 35 ft. above 
R.R. track level 
7-Open valve (D) and other valves in line to storage. 
Nore: When unloading by means of compressed air, by-pass connec- 
tion (X) with valve must be provided 








cause of their location and the re- 
quirements imposed by I.C.C. speci- 
fications. Such leakage resulted 
in the discharge nipple becoming 
filled with caustic liquor, which 
very often spilled over the work- 
men when the cap was removed. 
To prevent this, a change in the 
L.C.C. specifications was obtained 
permitting the installation of the 


auxiliary bottom discharge valves 
on tank cars for caustic liquor 
service. All caustic liquor cars are 
inspected on the completion of each 
trip, washed out, tested, and the 
valves ground when necessary. 
During the cooler months the steam 
heating coils are tested on the re- 
turn from each trip. 

This careful maintenance of tank 
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car equipment insures the customer 
against transportation delays and 
against contamination or loss of 
material. 
Transfer Equipment 

Liquid caustic is transferred to 
storage tanks by means of a pipe 
line connected to the car at a point 
on the consumer’s railroad siding. 
The two approved methods for un- 
loading into storage are by means 
of pump and compressed air. These 
methods are shown in connection 
with the sectional drawings on the 
previous page. In rare cases where 
storage tanks are located below the 
siding track level, caustic liquor 
may be transferred by gravity, 
with the same procedure as for un- 
loading by pump. It is also pos- 
sible to unload by suction, through 
the manhole opening, but this prac- 
tice is not recommended. 

Lubricated plug cocks or valves, 
transfer pumps and pipe lines 
should be of all-iron construction. 


Storage Equipment Specifications 
CAPACITY: 
To conform with consumer’s re- 
quirements; minimum capacity 
approximately 16,000 gallons. 
PLATES: 
Of flange steel having ultimate 
strength of 55,000 Ibs. per sq. in. 
RIVETS: 
Of boiler rivet steel driven hat. 
JOINTS: 
To be double riveted and calked 
inside and outside. 


Winter Handling and Storage 

Concentrated solutions of caustic 
soda (25% to 50° NaOH content) 
will deposit crystals of the solid 
hydrates of sodium hydroxide 
under normal winter weather con- 
ditions. At abnormally low tempera- 
tures, around 0° F., and depending 
upon the concentration of the solu- 


tions, complete solidification may 
take place. 

This consideration necessitates 
the use of steam coils in tank cap 
and in storage tanks exposed to 
winter weather. Outside pumps, 
transfer lines, etc., must be effec. 
tively protected from the cold. 

During the winter months the 
physical condition of liquid caustic 
should be noted before transfer 
from car or storage is attempted, 
An examination can readily be 
made by probing the liquid with ap 
iron rod for indications of solid 
hydrates or to determine the extent 
to which solidification has pro. 
gressed. If a top crust has formed 
it must be broken before steam js 
applied in the heating coils in order 
to provide for expansion of the 
heated liquid. The steam pressure 
applied should not exceed 10 lbs. 

Where storage is provided within 
heated buildings steam coils inside 
the tanks are not required. Causti 
liquor of 50% concentration is 
more conveniently handled in this 
type of storage. When 50° liquor 
is stored in outside tanks, it is 
necessary to maintain heat in the 
coils almost continuously during 
the winter months. Less difficulty 
is experienced with outside storage 
in the case of more dilute solutions 
of 25% concentration or less. Ship- 
ments usually consist of 50% liquor 
which requires a dilution with 14 
volumes of water to reduce the 
concentration to 25% sodium hy- 
droxide. A tank of 20,000 gallons 
capacity would be required for 
storing the contents of one tank car 
(8,000 gallons) of 50° liquor after 
such a dilution. 


Heat of Dilution 
When water is added to liquid 
caustic soda, heat is evolved anda 
rise in the temperature of the soli- 
tion takes place. This is due to 
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the heat of reaction in the forma- 
tion of the various hydrates of 
sodium hydroxide, and is generally 
termed heat of dilution. This heat 
effect is considerable and allowance 
should be made for it in diluting 
caustic liquor, particularly if the 
diluted solution is to be used in the 
preparation of bleach liquor. 

In general, a sharp rise of 
temperature will be noted until a 
volume of water has been added 
about equal to the original volume 
of the liquor. From this point on, 
further dilution results only in a 
decrease in temperature. The ex- 
tent of these temperature changes 
is indicated by the results of the 
following dilutions in a Dewar 
flask. 

One volume of a solution con- 
taining 50°. NaOH by weight was 
diluted with successive portions of 
distilled water each equal to one- 
half the original volume of 50° 


solution. The initial temperature 
of both solution and water was 
14.5°C. (58.1°F.), and the tem- 


perature of the solution was ob- 
served following each _ dilution. 
After dilution (1) the temperature 
was 38.5°C. (101.3°F); (2) 45.5°C. 
(113.9°F.); (8) 46.5°C. (115.7°F.) ; 
(4) 44.8°C. (112.6°F.) ; (5) 
42.5°C. (108.5°F.); (6) 40.0°C. 
(104.0°F.). 

Data based upon laboratory ex- 
periments is only of value, hswever, 
in estimating the temperaiure in- 
crease that may be expected upon 
diluting caustic liquor in the plant. 
The size and shape of dilution 
tanks, their heat capacities and 
their heat radiations, all exert such 
an important influence that theoret- 
ical figures cannot be applied in 
actual practice. It is advisable for 
the operating man to determine 
this factor by observation under 
plant conditions. 


Sampling of Caustic Liquor 

Careful ‘sampling is absolutely 
essential to the accurate analysis 
of tank car shipments of liquid 
caustic. Particularly in cold 
weather, it is important that heat- 
ing be continued until all crystals 
have gone into solution and the en- 
tire contents of the car has been 
converted into a liquid condition. 
Samples containing crystals of hy- 
drates of sodium hydroxide will 
obviously not be representative of 
the liquor in the tank car. Since 
some of these hydrates may form 
in concentrated liquors even under 
mild weather conditions, it is de- 
sirable that 50°, liquid caustic be 
warmed until a surface tempera- 
ture of approximately 75° F. has 
been reached. 

Samples should be taken at three 
different depths in cars cf cell 
liquor (27.5%. caustic and 
at five different depths in more con- 
centrated liquors. The best meth- 
od of sampling is by means of an 


soda ) 


iron or wooden rod, fitted at one 
end with a basket in which is fas- 
tened a small-necked 16 oz. bottle. 


This is provided with a cork at- 
tached to a wire, so that it can b> 
removed when the bottle has been 
submerged to the proper level. 
Separate samples are thus taken at 
various depths in the car. 


Analysis of Caustic Liquor 
TOTAL ALKALI: 

If no determination for carbon- 
ate is to be made, weigh out di- 
rectly in a closed weighing bottle 
about 1.5 grams from the sample 
of 50°. liquor, or a corresponding- 
ly larger amount for liquors of less 
concentration. 

The weighed sample is transfer- 
red to a beaker and titrated with 
N/2HCI in the presence of methyl 
orange. This titration (A) is a 
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measure of the total alkali present 
and may be expressed in terms of 
Na:O and NaOH. 


A < 3.3 





Wt. of sample x 2 
Y% Total Alkali as Na.O 


A x 4.0 





Wt. of sample « 2 
© Total Alkali as NaOH 


SODIUM HYDROXIDE AND SODIUM 

CARBONATE: 

When a determination for car- 
bonate is to be made, a larger sam- 
ple of from 14 to 16 grams of the 
50° liquor is used. The weighed 
sample for analysis is diluted to the 
mark in a 500 cc. volumetric flask 
with water free from CO,. Air 
should be excluded as much as pos- 
sible during this operation. 

Transfer a 50 cc. aliquot of the 
sample and add 10 cc. of a 10% 
solution of BaCl,. Using one drop 
of phenolphthalein for an indica- 
tor, titrate with N/2HCI to almost 
an end point. After washing down 
flask with distilled water (free of 
CO,,), an additional drop of the in- 
dicator solution is added and the 
titration then continued to the end 
point. For extreme accuracy, air 
free of CO. should be introduced 
into the flask during titration. This 
titration (B) is a measure of the 
alkalinity due to sodium hydroxide. 


B X 4.0 


Wt. of sample in aliquot « 2 
% Actual NaOH 
The difference between the two 


titrations (A) and (B) is a meas- 
ure of the Na,CO, present. 


(A —B) x 4.3 





Wt. of sample in aliquot « 2 
% Na.CoO 

The figure for total alkali as 
Na,O, calculated from the preced- 
ing methed of analysis is the true 
or actual sodium oxide (Na,O) con- 
tent. To obtain the percentage of 
total alkali as Na,O according to 
the New York and Liverpool test, 
multiply the figure for total al- 
kali as Na,O, as determined from 
analysis, by the factor 1.0323. 
Selling Basis on Liquid Caustic 

During the first few years after 
caustic soda in liquid form was 
placed on the market, there were 
many different practices in use as 
regards specifications and prices. 
Much confusion existed in the 
minds of consumers, who found it 
difficult to compare the product and 
price offered by one preducer with 
that offered by another. The situa- 
tion was further complicated by 
the fact that liquid caustic was de- 
manded by consumers in a variety 
of concentrations ranging from 
25% to 50%, none of which was a 
standard article of commerce. 

Through the co-operation of pro- 
gressive manufacturers and con- 
sumers, liquor of 50% concentra- 
tion has now been established as 
the standard for the commodity 
liquid caustic soda. 

It was also desirable that some 
standard practice be adopted in 
marketing and invoicing liquid 
caustic, and that this practice be 
based as far as possible on terms 
familiar to the buyer. Most caustic 
liquor is now sold on the basis of 
its caustic soda content expressed 
in terms of solid caustic soda 
of standard test, that is, 76% ac- 
tual Na,O. Contracts usually spe- 
cify a given tonnage of “solid caus- 
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tic soda (76% actual Na,O) to be 
shipped in the form of 50% solu- 
tion.” Buyers can now compare 
on a common basis their quotations 
from various producers, or check 
their price on caustic in liquid form 
against past market levels on solid 
caustic. 

The following rule may be used 
for computing the value of a car of 
liquid caustic: 


Wt. of liquor 


% Total Alkali as NaOH 





“~ Purity of Caustic 
Price Value of Car 


For example: A shipment con- 
sisting of 100,000 Ibs. of liquor is 


found by analysis to contain 
49.00% NaOH. The market price 
on solid caustic (76% actual 
Na,O) is $3.00 per 100 Ibs.; liquid 
caustic is 35 cents lower in price, 
or $2.65 per 100 Ibs. 


49.00 


$0.0265 $1,325.00 





100,000 
98.00 


The average 76% solid caustic 
soda contains approximately 98°; 
NaOH and 2% of solids other than 
NaOH. In the above rule, the 
term “% Purity of Caustic” refers 
to this average figure 98%. In 
special cases where the purity of 
the caustic furnished averages 
above or below this figure, the ac- 
tual percentage purity of such 
caustic should be inserted. 


President Trevithick Names Additional 
Committees 


Neutral Oil and Detergent Bodies to be 
Headed by McLean and Howells Respectively 


RESIDENT TREVITHICK 
of the American Oil Chem- 
ists’ Society, in a commun- 

ication to the Edi‘or of OIL & FAT 
INDUSTRIES, anncunces the person- 
nel of the following committees of 
the Society for the year 1927-1928: 
Refining Sub-committee A 
(Neutral Oil Committee) 
Claude E. McLean, Chairman, 
c/o Choctaw Cotton Oil Co. 

Ada, Oklahoma. 
George S. Jamieson 
M. G. Boulware 
E. C. Ainslie 
A. S. Richardson 
F. R. Robertson 





Detergents Committee 

F. H. Guernsey, Chairman, 

c/o Cowles Detergent Co. 
Lockport, N. Y. 


L. T. Howells, Vice-chairman 


H. C. Bennett 
C. P. Long 
W. T. Reese 
J. S. Boulden 
E. T. Marceau 
A. S. Richardson 
V. K. Cassady 
E. R. Millard 
F. H. Rhodes 
A. K. Church 
H. S. Mitchell 
F. W. Smither 
T. G. Vail 

L. F. Hoyt 
W. C. Preston 


Due to the fact that Mr. Hoyt 
will be exceptionally busy this year, 
he found it necessary to decline 
re-appointment as chairman of the 
Detergents Committee. 
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What Is a Refined Oil 


Various Definitions and Classifi- 


cations Evaluated and Compared 


By HERMAN ASPEGREN 


HE subject “What is a Re- 

fined Oil” is of rather large 

scope, because refined oil 
includes all kinds of oils used for 
edible as well as for technical pur- 
poses. My knowledge and experi- 
ence has been principally with 
cottonseed oil, and. therefore, I 
will confine my remarks to this 
specific oil. 

To refine means to “purify.” 
The meaning of purification va- 
ries greatly, however, depending 
upon not only for what purpose 
the oil is used but also in what 
country the refining is being done. 

A “refined vegetable oil’ may 
mean an oil simply purified by the 
method of settling, or it may mean 
an oil treated with acid, or it may 
mean an oil purified with an alkali, 
filtered or bleached with fuller’s 
earth, or a similar filtering me- 
dium. It may also mean an oil 
which has not only been neutralized 
and filtered but deodorized; it may 
mean a winterized oil or a hydro- 
genated oil. Someone may insist 
that an oil is not properly refined 
if he does not agree with the flavor 
and odor of same. Others may 
say that an oil is not properly re- 
fined if it contains more than a 
certain amount of free fatty acid, 
and in this way there are many 
ideas of what constitutes a prop- 
erly refined cottonseed oil. 


Traders’ Definition 
On the Exchanges of this coun- 
try where refined cottonseed oils 
are traded in and among vegetable 
oil chemists and traders I believe 


by “refined oil’ is generally meant 
an oil which has been alkali re- 
fined and filtered. 

The advancement of science has 
made it possible to further treat, 
or I might say further refine or 
process cottonseed oil and thereby 
produce oils more suitable for many 
purposes than the oil which has 
only been alkali refined. Not only 
color, taste or odor, but even the 
chemical and physical character- 
istics of such oils may differ to 
quite some extent from the char- 
acteristics of the oil which has 
undergone no other treatment than 
alkali refining, in view of which 
some large consumers when mak- 
ing their purchases of refined oils 
sometimes demand specifically some 
tests with which the refined oil 
must conform. 

To buy according to such rigid 
specifications is not, however, the 
rule but rather the exception, most 
of the refined cottonseed oil today 
being bought either according to 
the grades as defined by the In- 
terstate Cottonseed Crushers’ As- 
sociation, New York Produce Ex- 
change, or New Orleans Cotton 
Exchange; or according to the 
trade names given to the refined 
oil by the various manufacturers. 

The refining of a crude oil is 
done in many steps. The first proc- 
ess is elimination of substances 
held in suspension or emulsion, 
coagulating the albuminous mat- 
ters, saponifying the fatty acid and 
resinous matters, destroying en- 
zymes, removing to a certain ex- 
tent the coloring matters, etc. 
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The first step in the refining 
process can be carried out in sev- 
eral ways, however, in this country 
still today is probably universally 
done by means of adding caustic 
soda to the crude oil under agita- 
tion and heating, later decanting 
the refined oil, settling, and finally 
filtering it with a filter medium, 
usually fuller’s earth. 

The refined cottonseed oil thus 
produced was years ago used not 
only for technical purposes, but 
very largely also for edible pur- 
poses. Today, however, compara- 
tively little cottonseed oil of this 
quality (that is not further treat- 
ed) is used for edible purposes. 

However, the trade rules as 
adopted by the New York Produce 
Exchange, Interstate Cottonseed 
Crushers’ Association and New 
Orleans Cotton Exchange evident- 
ly still refer principally to cotton- 
seed oil not further treated, and 
in fact the New Orleans Cotton 
Exchange specifically prohibits the 
tendering of deodorized refined cot- 
tonseed oil. 


Lack of Uniformity in Rules 


The Interstate Cottonseed 
Crushers’ Association and New 
York Produce Exchange clearly 
specifiy that caustic soda shall be 
used for making laboratory analy- 
ses of crude cottonseed oil, but 
nothing is mentioned about how a 
refined oil should be produced on 
a commercial scale, and it is evi- 
dently left to the individual refiner 
to apply whatever refining method 
he desires. 

The rules do not specifiy what 
makes an oil a “refined” oil, but in 
defining the various grades of re- 
fined oil, however, certain limita- 
tions as to color and percentage 
of free fatty acid are mentioned; 
further, it is in most cases posi- 
tively stated that the oil shall be 


free from water and _ settlings. 

I have tabulated the specifica- 
tions for the various grades of re- 
fined cottonseed oil according to the 
trading rules of the Interstate Cot- 
tonseed Crushers’ Association, New 
York Produce Exchange and New 
Orleans Cotton Exchange, and it 
is apparent from the table that 
some of the grades mean dif- 
ferent things, according to under 
what rule the grading is done; 
for instance, the grade “Prime 
Summer Yellow” means different 
qualities according to the Inter- 
state, Produce Exchange or New 
Orleans Cotton Exchange rules, 
and in the same way the grade 
“Bleachable Prime Summer Yel- 
low” does not necessarily mean 
the same according to Interstate’s 
rules and New Orleans Cotton 
Exchange Rules as compared with 
Produce Exchange rules. 

The grade “Good Off Summer 
Yellow” means the same according 
to Interstate’s rules and Produce 
Exchange rules, but does not nec- 
essarily mean “Good Off Summer 
Yellow” according to New Orleans 
Cotton Exchange rules. 

The difference in the meaning of 
the same grade is visible from the 
tabulated statement. on page 302. 

Interstate Cottonseed Crushers’ 
Association and New York Pro- 
duce Exchange rules further speci- 
fy that the refined oil produced 
from extracted crude oil is not a 
good tender unless the nature of 
the oil is declared at the time of 
sale. 

We are often inclined to con- 
sider the expression “Refined Oil” 
synonymous with a “neutral oil” 
so far as free fatty acid is con- 
cerned. The trade rules, as you 
know, however, tolerate an appre- 
ciable amount of free fatty acid 
even as high as three-quarters of 
one percent in reddish off oil. 
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Therefore, a refined oil may legiti- 
mately contain even a higher per- 
centage of free fatty acid than is 
found in good crude oil. 

Water in the refined oil, as I 
have already mentioned, is not per- 
mitted, and I suppose by water is 
meant such water which can be 
detected in the form of cloudiness 
or drops with the naked eye, as 
mostly all commercially refined oils 
tendered on Exchange contracts 
contain moisture, sometimes more 
and sometimes less, but probably 
always some. Unfortunately, the 
official moisture test is very unsat- 


isfactory. In rule 272 of Inter- 
state Cottonseed Crushers’ Asso- 
ciation’s rules there is given a 


description of how to make a test 
on moisture or volatile matter. The 
title of the rule indicates that the 
loss in weight may be due to not 
only moisture, but also to volatile 
matters. In spite of same the in- 
structions are to report the loss as 
moisture. 

Evidently what the Chemist has 
to report as moisture in many 
cases is no moisture at all. For 
that reason I believe that many 
users of refined cotton seed oil mis- 
understand or give too great im- 
portance to this so-called moisture 
test. 

In the beginning of my remarks 
I mentioned that when different 
consumers talk about a_ properly 
refined oil they may have in mind 
entirely different qualities of oil. 
For instance, those still today who 
use refined vegetable oil as lamp 
oil look at the refining process not 
from the point of view of neutra- 
lizing the free fatty acids, but prin- 
cipally from the point of view of 
removing the impurities in suspen- 
sion or emulsion, and they are 
especially interested in having a 
refined oil free from soap in solu- 
tion. 


2 
0? 


Various Steps cf Refining 

The alkali refining process does 
only to a limited extent affect the 
constituents of the oil which are 
responsible for its specific flavor 
or odor, but the consumers of re- 
fined oil for edible purposes desire 
oils free from all flavors or odors 
if possible, and are only in special 
cases willing to use alkali refined 
oil not further treated. Even if 
the oil is sweet in flavor and odor, 
which is the expression used in the 
rules for prime oil, still the peculiar 
taste or odor which is characteris- 
tic of cottonseed oil is present and 
is often objectionable. Through 
the deodorization process, which 
as you know, consists of blowing 
super-heated steam under vacuum 
through the hot oil the flavor or 
odor of the refined oil is partially 
or entirely eliminated. The de- 
odorization process can be carried 
out more or less successfully, and 
therefore when a consumer of ed- 
ible oil talks about “properly” re- 
fined or “neutral” oil, he has prin- 
cipally in view a_ well-deodorized 
oil which either has no taste or odor 
at all, or if any, a pleasant one. 
The deodorization process does not 
change materially, as a rule, the 
principal characteristics of a cot- 
tonseed oil, nor the chemical com- 
position of same, but nevertheless 
the effect is far reaching and the 
deodorization process I_ believe 
should be considered as part of 
the refining process. 

Very large quantities of refined 
cottonseed oil are being used 
in the manufacture of shortening. 
Not only is it important that such 
an oil be well deodorized, but it is 
very important that the oil be of 
a light color. And “properly” re- 
fined oil for this trade therefore in 
addition to alkali refining and the 
deodorization process must as a 
rule be treated with a bleaching 
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medium such as raw or acid treated 
fuller’s earth, or activated carbon. 
The effect of the bleaching medium 
on the refined oil has not yet been 
sufficiently studied. Probably some 
of its effects are due to the physical 
absorption of colors and some ef- 
fect is due to chemical reaction. 
No doubt the bleaching should be 
considered part of the refining 
process. 

When cottonseed oil is to be used 
by the margarin trade, an excel- 
lent flavor and odo of I sting 
quality is paramount, but the color 
of the oil also plays an important 
role. Some margarin manufac- 
turers desire a very light oil, when 
again others desire a dark colored 
oil. All depending upon what color 
of the oil is desired, a properly re- 
fined cottonseed oil for the mar- 
garin trade may mean a well de- 
odorized, either light or dark 
colored oil. 


Phosphatides Lower Quality 


Most all cottonseed oils which 
have been alkali refined, filtered 
and deodorized, but not further 
treated will develop a deposit of 
a light color if left standing in a 
bottle, especially when exposed to 
the light. I do not mean a de- 
posit caused through the precipi- 
tation of the solid glycerides, but I 
refer to a deposit which it appears 
is caused by the presence of phos- 
phatides, and we often hear com- 
plaints that an oil showing such a 
deposit is not properly refined. 
Of course, we know that in per- 
centage such a deposit is entirely 
negligible and that the deposit is 
entirely due to the chemical nature 
of the oil. However, in spite of 
this some consumers of oil do not 
consider a cottonseed oil properly 
refined if upon standing it devel- 
ops such a deposit, and the elimina- 
tion of the phosphatides may some- 


times become part of the refining 
process. 

In the winterizing process some 
of the solid glycerides, and prob- 
ably the phosphatides are separated 
and removed from the refined oil 
through a chilling and filtering 
process. Depending upon the 
length of time winterized oil will 
stand clear, brilliant and limpid 
when exposed to the so-called Win- 
ter Oil Test, an oil is more or less 
suitable for the trade desiring this 
grade of oil, salad oil and mayon- 
naise manufacturers, and in spite 
of the fact that the trade rules 
prescribe that such an oil does not 
necessarily need to stand more 
than five-and-a-half hours clear and 
brilliant, some consumers desire an 
oil which will stand a considerably 
longer time clear and brilliant, and 
unless it stands the test consider- 
ably longer do not consider a cotton- 
seed oil properly refined for their 
purpose. No doubt the winteriz- 
ing process should be considered a 
part of the refining process in spite 
of the fact that some of the char- 
acteristics of the oil, such as iodine 
number and titer, are materially 
changed in the process. 

In the mind of a dough or cruller 
baker when he talks about a prop- 
erly refined cottonseed oil is prin- 
cipally the smoke point. A re- 
fined oil, well deodorized with high 
smoke point and which does not 
readily give off acrolein vapors is 
desired. The color of the oil, how- 
ever, does not seem to be of real 
importance. 


Effects of Hydrogenation 


In the hydrogenation process 
some of the unsaturated glycerides 
are converted into less unsaturated 
or entirely saturated glycerides, 
with the result that different quali- 
ties of the original oil are devel- 
oped. For the cracker baker a hy- 
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drogenated oil of a comparatively 
low melting point and with only a 
small amount of highly unsaturated 
glycerides is desired. 

On the other hand a cake baker 
when using hydrogenated oil in the 
baking of his cake is interested in 
receiving a hydrogenated oil which 
will cream well and which has high 
water-absorption qualities. 

Hydrogenated oils naturally 
show entirely different chemical 
and physical characteristics from 
simply alkali-refined oil. In spite 
of this the hydrogenation process 
can, I believe, be justly considered 
as part of the refining process, 
eliminating or reducing the unde- 
sirable constituents of the oil and 
increasing or creating new desir- 
able components. 

Rancidity 

Under certain conditions, and es- 
pecially if refined cottonseed oil is 
exposed to the light, it will develop 
a rancid or unpleasant taste. What 
chemical constituents or what ac- 
tion causes the development of ran- 
cidity I believe has not been fully 
determined. Probably sometimes 
it is caused by the presence of ke- 
tones or aldehydes, and only very 
seldom is it directly related to the 
presence of free fatty acids. 

It has been found that sometimes 
oil with a rancid taste will give the 
so-called Kreis test reaction, and 
the consumer not fully acquainted 
with the chemistry of oil has gen- 
eralized this experience and thinks 
that all oils showing the Kreis test 
reaction must naturally be rancid. 
Such a conclusion is very unwar- 
ranted. Perfectly sweet oil, ab- 


solutely free from rancidity, may 
show the Kreis test reaction, and 
in many cases neither alkali refin- 
ing nor deodorization nor hydro- 
genation will eliminate the Kreis 
test reaction. 


guments that 


that 
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I have tried to show with my ar- 
from the manufac- 
turer’s or consumer’s point of view 
the expression “Refined Oil” is a 
rather broad definition, and today 
probably means quite different 


qualities from those it represented 


twenty or forty years ago. This is 
due to the continuous development 


of the industry, for which we to a 


great extent have to thank the 
Chemist. 

It is also to the Chemist that we 
look for new discoveries concern- 
ing the properties of cottonseed oil 
and for new methods of refining, so 
the so-called refining 
which is now actually an enormous 
economic waste, can be materially 
decreased, so that new qualities 
can be produced to increase the 
value to present users, and fur- 
ther, so that new channels for its 


use can be developed, thus creating 


loss, 


a still greater consuming demand 


for the commodity. 





Postum Buys Hellman 


Cereal and Health Drink Line 


Augmented by Mayonnaise 


HE Postum Company an- 
nounces that it*has made 
a contract to purchase the 


entire business of Richard Hell- 
man, Inc., mayonnaise manufac- 
turers. 


Common stockholders of Hellman 
will receive one share of Postum 
stock for each 3.7 shares of Hell- 
man stock. 





Referee Applicants 

PPLICANTS for’ Referee 

Chemist Certificates are 

Herbert M. Shilstone, New 
Orleans, (second publication), and 
Herman A. Nester, San Antonio 
Texas, (first publication). 




























































Chemical Industries Exposition 


Eleventh Annual Display Held in Sep- 
tember Will Be International in Scope. 


‘\NHE history of Chemistry 
and the Chemical Indus- 
tries is replete with devel- 

opments that have moved so swift- 
ly that to the layman they seem to 


have come from nowhere. In the 
argot they Have Arrived. This is 
particularly so in Plastics, Lac- 


quers and the metal sections. One 
of the outstanding features devel- 
oped at the last meeting of the 
Electro-Chemical Society in Phila- 
delphia was a controversy upon the 
gaseous processes of reduction of 
metals from their ores in which 
proponents from two important in- 
dustries debated with keen interest 
what may eventually become a sys- 
tematic procedure in the metallur- 
gical industries. This discussion 
created wide interest and undoubt- 
edly will lead to many interesting 
developments at the Eleventh Ex- 
position of Chemical Industries to 
be held at the Grand Central Pal- 
ace, New York City, from Septem- 
ber 26th to October Ist, 1927. 


For the first time Foreign Ex- 
hibitors will show the latest de- 
velopments in foreign chemistry 


and already such interest is caus- 
ing American industries to take 
notice. of the competition from 
overseas. 

The Students’ Course under the 
direction of Professor W. T. Read, 
Head of the Chemistry Depart- 
ment at the Technological College, 
Lubbock, Texas, is already devel 
oping more interest than ever be- 
fore. It is contemplated to gather 
together all lectures delivered dur- 
ing the Students’ Course and to put 
them in book form after the ex- 
position to be sold to anyone in- 
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terested. Such work if carried oy 
will gather as a collection in a book 
for reference what some of the 
foremost authorities of the day wij 
have contributed as their bit to. 
ward making the most intense and 
remarkable Students’ Course of the 
Chemical Industries Exposition. 

Among other important fune. 
tions held during the exposition 
will be the meetings of the Ameri- 
can Ceramic Society collaborating 
with the Student’s Course program 
and the meeting of the American 
Salesmen’s Association of the 
American Chemical Industry and 
some dozen or more organizations 
joining in the Chemical Industries 
Banquet to be held at the Hote 
Roosevelt the evening of September 
28th. The committee in charge is 
arranging details which will be an- 
nounced later. 

In addition a great deal of in- 
terest is being shown in new de- 
velopments in Grinding Mills and 
in the improvements all along the 
line of Chemical Engineering that 
will be shown at the exposition. 

Today the world recognizes the 
value of Chemistry and Chemical 
Engineering as never before, as 
the following quotation from Dr. 


Arthur D. Little’s pamphlet to 
Chemists, Engineers and Mana- 
gers, of April 1927, will show. 
Ernest Elmo Colkins says, “The 
marufacturer, whatever he may 
mak», however basic and _ staple, 


however well entrenched in _ the 
homes of the country, can no long- 
er settle down and let things take 
their course. He must now hold 
himself ready to act and act quick- 
ly, interpret the signs, anticipate 
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ine new attitude of the public, 
analyze each new invention or dis- 
covery for its effects, immediate 
or ultimate, on his own business.” 
The brief paragraph quoted ex- 
presses more fully than many vol- 
umes why the Chemical Industries 
are again going ahead. The day 
js past when any industry can rest 
on its laurels of past performances. 
Unless a vision of the future is 
with us in the present, achieve- 
ments are as water over the dam. 
The Chemical Industry has begun 
to visualize, with the result that 
the forward march is on again. 
Quoting John E. Teeple in “The 
Indicator” of November 26th, 1926: 
“One of the great sources of diffi- 
culty between nations in the past 


has been the urge of some one na- 
tion to possess land because the 
land contained a specific raw ma- 
terial and that specific raw ma- 
terial was absolutely necessary to 
supply some need of the world. The 
farther the chemist progresses in 
his work the more fully will this 
source of friction be removed.” 

At no place in th2 world will 
there be such a gathering of in- 
dustry. The authorities in Chem- 
istry and Chemical Engineering 
will discuss problems and explain 
new developments both domestic 
and foreign at this year’s exposi- 
tion and with the interest that is 
already manifested by foreign 
manufacturers, American Industry 
must look to its laurels. 





Sidebottom Joins Dareo Staff 
Well-known Chemical Engi- 
neer to Assist President of 


Carbon Sales 


HE Darco Sales Corporation 

announces the appointment 

of Mr. Herbert G. Sidebot- 
tom as Assistant to the President, 
Mr. George C. Lewis. 

Mr. Sidebottom has had a wide 
experience in the Chemical Indus- 
try. Graduating with the 1913 
Class of Chemical Engineers at 
Cornell University, his activities in 
the chemical field since that time 
have been numerous. For many 
years he was Secretary of the New 
York Section of The American 
Chemical Society, and also Secre- 
tary of the Chemists’ Club. He is 
a member of The American In- 
stitute of Chemical Engineers. 

The Company is to be congratu- 
lated on this addition to its staff 
of Engineering Specialists. 


Organization. 





Herbert G. Sidebottom 


305 





Abstracts from Other Journals 


DAVID WESSON, Abstract Editor 


Determination of the [Iodine by Hibl’s method, but is not regg 
Value in Aqueous Emulsion. J. ily applicable to the solid fay 
Fialkow. (Z. anal. Chem., 1927, which are difficult to emulsify. 
70, 227-229.)—In the determina- : 
tion of the iodine value of a fat Salts of Linolenic Hexabromi} 
Margosches and Hinner (Z. angew. from Lumbang Oil. G. A. Impe. 
Chem., 1924, 37, 202) add water to rial and A. P. West. (Phil. J. & 
the mixture of the alcoholic solu- 1926, 31, 441-449.) — Linoleni 
tion of the fat and the iodine in or- acid hexabromide was prepared ip 
der to further both hydrolysis of quantity from Philippine lumbay 
the iodine and formation of hypo- ji], which consists almost entirely 
iodous acid, and also to obtain a of the glycerides of linolenic, ling 
large surface of contact between lic, and oleic acids. The prepare 
the iodine solution and the fat by acid was analyzed by determining 
distributing the latter throughout the bromine content, and salts wer 
the liquid in very fine drops. The prepared from it by first convert. 
author finds that these objects may jing the acid into the potassiun 
be attained and the use of alcohol gaits, treating a methyl alcohol so. 
entirely avoided if the fat is emul- Jytion of the salt with an inorganie 
sified by means of gum arabic. salt, such as barium bromide, ani 
The fat (0.1 to 0.15 grm.) is rub- purifying the precipitated linoleni 
bed in a small porcelain dish with hexabromide. salt. The barium 
about one-half of its weight of the zine and lead salts were thus pre 
powdered gum and 1 to 2 drops of pared. The zinc salt gave the best 
water until a uniform emulsion is melting point, decomposing sharply 
obtained. This is treated with 5 at 174° C. Linolenic hexabromide 
to 10 c.c. of water, which is added nq its salts are net very all 

: : alts < soluble 
dropwise at first, the mass being is eniieeiies eitimenie sitens te a 
constantly stirred during the ad- 7 See Sree: oe 
dition. The turbid emulsion thus rs ips : 
obtained is transferred to a flask a8 — of benzyl! alcohol at 100 
with a ground stopper, the dish be- C.; 5 grms. in 500 c.c. of warm iso 
ing carefully rinsed. The liquid butyl alcohol, and 21 grms. in 400 
is mixed with 20 cc. of 0.2 N~ c.c. of warm xylene. The salts are 
iodine solution (1 part 1; 1 part _ still less soluble, but all are solu- 
KI) and then with sufficient water ble (to the extent of 1 to 4 per 
to make the total volume 200 to cent.) in hot benzaldehyde and 
250 c.c., and after 5 minutes the glacial acetic acid; the barium, 
whole is titrated with 0.1 N thio- zinc and lead salts in hot benzyl 
sulphate solution. The titre of the alcohol, the zinc salt also in nitro 
iodine solution is determined by a_ benzene and pyridine, and the lead 
blank experiment similarly carried salt also in nitrobenzene, whilst 
out. This procedure gives results the potassium salt is soluble in hot 
in agreement with those furnished normal propyl! alcohol. 





10 grms. of the acid dissolves in 





306 





